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SOME ENDOCRINE ASPECTS OF SKIN SENSITIZATION AND
PRIMARY IRRITATION*
AXE NILZEN, M.D.t
1. OBSERVATIONS ON THE INFLUENCE OF CORTISONE ON CUTANEOUS IRRITAPION
AND SENSITIZATION INDUCED BY VARIOUS CHEMICAL COMPOUNDS
It has long been known that there is some relationship between immune reac-
tions and the function of the adrenal cortex. Thus, Woifrom and Zwemer (1935)
(1) have shown that adrenalectomized animals are more sensitive to anaphylactic
shock than are normal animals, and that injection of adrenal cortex hormone
increases the resistance to anaphylactic shock. It has not been possible, how-
ever, to obtain the same effect with ACTH or cortisone (2). Dougherty, Chase
and White (3, 4) have found that injections of ACTH or adrenal cortex hormone
into immunized animals cause a marked destruction of their lymphocytes and
an increase in the concentration of gamma globulin and antibodies in their
blood. These experiments have stimulated an increased interest in the antibody
mechanism, and a number of papers concerning this problem have been pub-
lished. The results vary in many respects. Thus, for example, Fischel, LeMay
and Kabat (5) could not demonstrate any increase in the antibody concentration
after treatment with cortisone, while BjØrneboe, Fischel and Stoerk (6), as well
as Germuth and Ottinger (7) found a decrease.
It is known that cutaneous reactions caused by an injected or applied antigen
can be used as a clinical measure of the immunity of the organism to that anti-
gen. Therefore, it is quite natural that interest should be directed toward the
effect of ACTH and extracts of the adrenal cortex on such reactions. Several
reports on decreased tuberculin reactions during ACTH or cortisone treatment
have been published.
However, it seems that neither cutaneous reactions of the urticarial type,
nor those caused by intracutaneous injection of histamine (11) are affected by
the administration of these substances. Local anaphylaxis (Arthus phenomenon)
in rabbits is decreased (7), and those who observed this decreased reaction be-
lieved that it was the result of a suppressed antibody function.
The influence of ACTH and cortisone on tissue reactions of non-specific type,
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such as those induced by chemical stimuli (14, 15, 16) has also been investigated.
It has been found that cortisone has an inhibiting effect upon fibroblast pro-
liferation, causes the appearance of large numbers of macrophages, and inhibits
collagen formation.
There has been no information in the literature about the effect of cortisone
upon cutaneous hypersensitivity induced by simple chemical compounds in
animals, and therefore it seemed to be of interest to undertake such an investi-
gation. This type of sensitivity resembles in several respects other allergic
phenomena, and clinical observations seem to show that cortisone has a bene-
ficial effect upon contact eczema. In the light of the above mentioned investi-
gations and of problems of special interest in the pathogenesis of eczema, the
following questions have to be considered:
1. Does systemic administration of adrenal cortex hormone (cortisone) to
guinea pigs affect cutaneous hypersensitivity produced by 2, 4-dinitro-
chlorbenzene?
(a) Does it change skin sensitivity?
(b) Can the passive transfer of hypersensitivity be carried out in spite of
cortisone treatment?
2. Does systemic administration of cortisone affect skin reactions induced by
primary skin irritants?
3. Does local administration of cortisone affect the skin reaction induced by
2 ,4-dinitrochlorbenzene and primary irritants?
4. Does systemic or local administration of cortisone prevent sensitization
with 2, 4-dinitrochlorbenzene?
MATERIAL AND METHODS
1. Experimental Animals
White albino guinea pigs of both sexes, weighing between 200 and 350 grams, were used
in the experiments.
J. Technic of Sensitization
About 4 drops of a 2 per cent solution of recrystallized 2, 4-dinitrochlorbenzene (DNB)
in alcohol, or a 30 per cent solution in acetone were rubbed into the skin of the right flank
with a tongue depressor.
3. Technic of Testing
Alcoholic solutions of DNB: 0.25, 0.1, 0.05 and 0.01 per cent, and olive oil solutions:
1, 0.5 and 0.25 per cent were used for skin testing. One drop (approximately 0.05 ml) of each
test solution was placed upon the carefully shaved skin by means of a pipette. Observations
were usually made 24, 48 and 72 hours after the application. Prior to each observation, the
hair was clipped or barium sulfide was used as a depilatory.
4. Primary Irritants
The application of undiluted croton oil or cantharidin (4.5 per cent in olive oil) was
carried out in the following manner: 1 drop of either irritant was applied upon the depilated
skin and pressed out with a cork (1.8 cm. in diameter). 0.1 ml of aO.7 per cent aqueous solu-
tion of coichicine was injected intracutaneously on the back of animals.
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5. Cortisone Treatment
Cortisone (Cortone acetate, Merck and Co.) in the amounts shown in the tables, was
injected intramuscularly. The control animals were given injections of normal saline solu-
tion or of the aqueous vehicle that was used to suspend the cortisone. Cortisone was ad-
ministered in one dose to each of a group of DNB-sensitized guinea pigs. After one hour
the guinea pigs were tested with DNB and the reactions were examined several times
during the first day in order to determine whether the skin reactions were delayed in their
development as compared with those of the non-cortisone treated animals. Other cortisone-
treated animals were also given one drop of croton oil upon the skin, and the time required
for the appearance of the reaction was determined. At the same time the cortisone-treated
animals were compared in this same respect with animals that had been exposed to cold.
For local treatment, 0.1 ml of one of a series of suspensions containing different amounts
of cortisone, or a corresponding quantity of a control solution was injected intracutane-
ously. Each of 6 guinea pigs was given 7 injections distributed over the skin of the back and
stomach. The injections were: 2.5 mg cortisone, 0.25 mg cortisone suspended in normal
saline, 0.25 mg cortisone suspended in an aqueous vehicle, 2.5 mg of cholesterol suspended
in normal saline, 0.25 mg of cholesterol suspended in an aqueous vehicle, 0.1 ml of normal
saline, and 0.1 ml of the aqueous vehicle. Croton oil was applied to the injected areas either
immediately after the injections, or 15 minutes, one hour or two hours, later. The same
injections were given to sensitized guinea pigs, and 1 per cent of DNB in oil was applied
upon the areas of injection. The skin reactions were inspected every 15 minutes until ery-
thema developed. Cortisone and control materials of the above described types were also
injected into the same area of the skin of another group of animals on each of 7 successive
days. This treatment was followed by the application of test solutions. On the skin of each
of 6 guinea pigs, 0.1 nil of cortisone (2.5 mg) was applied daily over a period of 21 days,
and rubbed in with a glass rod, after which a 1 per cent solution of DNB in oil was applied
upon the same skin area.
The skin of both hind legs of each of 5 rabbits was carefully depilated by means of
barium sulfide. The following doses of cortisone were injected into the right femoral
artery of the 5 rabbits, respectively: 2.5, 2.5, 12.5, 25 and 25 mg of cortisone. Into the left
femoral artery an equivalent amount of cholesterol was injected. Fifteen to 30 minutes
later both hind legs were painted with croton oil.
6. Cold experiment
It is known that when animals are exposed to low temperatures there is an increased
output of adrenal cortex hormone. This increased output should have an effect similar to
the administration of cortisone. To compare these effects the following experiments were
carried out:
DNB-sensitized guinea pigs were placed in a refrigerator at 4° C for one hour, 4 hours
or 6 hours. Test doses of DNB or of a primary irritant substance were applied immediately
before the animals were placed in the refrigerator. The skin reactions were inspected at
short intervals during the course of the experiment. One series of animals was kept in the
refrigerator for 6 hours per day during the total sensitization period, and a test with DNB
was carried out on the 7th day, immediately after the last exposure to cold. Some of the ani-
mals were sacrificed after the exposure to cold, and their adrenals were removed for cytologic
investigation.
7. Prevention of Sensitization
Cortisone was administered intramuscularly on each day of the entire sensitization
period in doses ranging from 2.5 mg per kg of body weight to 25 mg per kg of body weight.
Cortisone was also administered intracutaneously in doses ranging from 0.1 to 5 mg. After
one, 5, 10, 20, or 120 minutes, a drop of 30 per cent solution of DNB was applied. This was
done by means of an applicator moistened with just enough solution to cover the area of
injection.
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8. Transmission of Hypersensitivity
Cellular peritoneal exudate was used for transferring hypersensitivity, the technic
described by Chase17 and Haxthausen'8 being used. Twenty to 25 ml of paraffin oil was
injected into the peritoneal cavities of guinea pigs. After 24 hours the peritoneal cavities
were washed out with normal saline containing 10 per cent by volume of normal guinea pig
serum. After centrifugation the sedimented cells were washed twice with fresh portions of
the same solution. The peritoneal exudate was then suspended in 2 ml of serum from a
normal guinea pig. In one experimental series guinea pigs which had been given cortisone
intramuscularly in various doses (see Table VI-A) during the entire sensitization period
were brought together in groups of 5, and peritoneal exudate from all 5 animals was trans-
ferred to one normal non-sensitized animal weighing between 250 and 270 grams. Groups of
animals, 5 animals in each group, of the same average body weight, sensitized at the same
time as the cortisone treated animals, were employed as controls. In another experimental
series, cortisone was administered in amounts ranging from 2.5 to 10 mg per kg of body
weight to previously sensitized animals, and peritoneal exudate was transferred to normal
animals weighing between 200 and 250 grams. Here also groups of 5 animals were used, be-
cause it was found in preliminary experiments that this number of donor animals was the
minimum required for the successful transference of hypersensitivity. On the day prior to
the paraffin injection into the peritoneal cavity, the animals were tested with DNB in order
to measure the degree of their sensitivity.
9. Methods of Observation
The following criteria were employed to evaluate the cutaneous reactions. They are
designated in the tables of observations.
DNB: — negative reaction
+ weak reaction (slight erythema)
+ + moderate reaction (erythema)
+++ strong reaction (erythema + edema)
croton oil + erythema
cantharidinJ ++ erythema + edema
+++ erythema + edema + slight injury of epidermis
++++ erythema + edema + marked injury of epidermis
colchicine: in the case of this material a distinct papule appears after about 12 hours and
remains at least 48 hours. The diameter of the papules is measured in mm.
RESULTS
Systemic Cortisone Treatment. The cortisone-treated guinea pigs showed a
markedly decreased ability to react to DNB as shown in Tables I-A, I-B, 11-A
and TI-B. In several animals, treated during the sensitization period, the test
reactions to 1 per cent of DNB in oil and to 0.1 per cent of DNB in alcohol were
negative. These reactions became positive, and, in several cases, markedly posi-
tive, when the tests were repeated, about 10 days after the end of the cortisone
treatment. There was also a decreased ability to react during the cortisone treat-
ment if the cortisone was administered to previously sensitized animals (Tables
Ill-A and Ill-B).
If the cutaneous areas were observed every other hour after the application
of the test solution, it was found that the appearance of the skin reaction was
somewhat delayed during cortisone treatment as compared to the controls.
Forty-eight hours after the application, the skin test was negative in almost all
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TABLE I-A
Observations on cortisone treated guinea pigs sensitized to ,4-dinitrochlorobenzene (DNB)
Cortisone administered during entire sensitization period and discontinued prior to
test dose.
AIMAL
}WMBZI
200
DATE OP DNR
SENSITTZA
Nov. 29
CORTISONE
TEST
DATE
Dec. 11
28
REACTIONS TO TEST DOSES DINITROCHLOROSENTENZ
Date of
Injection
Nov. 29
Nov. 30-
Dec.1
Dec.2
3-8
9-10
Dose mg/kgJ'Leg
20 X 1
10 X 2
20X1
10X2
20X1
Date of
Observation
Dec. 12
13
14
17
29
30
31
.DNB n Alcohol
0.21% 0.1% 0.05%
++ — —
++ + —
++ — —
— — —
+++++++++
+++++++++
+++++++++
DNB
1%
—
—
—
++
++
++
201 Nov. 29 same as
200
same as
200
Dec. 11
28
Dec. 12
13
14
17
29
30
31
++
++
—
—
+++
+++
+++
+
+
—
—
+++
++
++
—
—
—
—
+++
++
+
—
—
—
—
+++
+++
+++
202 Nov. 29 same as
200
same as
200
Dec. 11
28
Dec. 12
13
14
17
29
30
31
+++
+
—
—
+++
+++
+++
—
—
—
—
++
++
++
—
—
—
—
—
—
-
—
—
—
—
+
++
++
203 Nov. 29 same as
200
same as
200
Dec. 11
28
Dec. 12
13
17
29
30
31
+++
++
—
+++
+++
+++
++
++
—
++
++
++
—
—
—
-
+
-
—
—
+
++
++
204 Nov. 29 same as
200
same as
200
Dec. 11
28
Dec. 12
13
14
29
30
31
++
+
—
+++
+++
+++
+
—
—
+++
+++
+++
—
—
—
++
++
++
+
—
—
++
++
++
of the animals, while it was still positive in the control animals (Tables IV-A
and IV-B).
In order to compare the effect of the cortisone treatment upon skin reactions
caused by DNB with the corresponding effect of cold treatment, various amounts
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of cortisone were injected (as one dose) into 3 groups of guinea pigs, 5 animals
in each group. Three other groups, 5 animals in each group, were placed in the
TABLE I-B
Observations on saline treated (control) guinea pigs sensitized to ,4-dinitrochlorobenzene
(DNB)
Saline administered during entire sensitization period and discontinued prior to test
dose.
ANIMAL
NUMBER
223
DATE OP DND
SENSITIZA-
Nov. 29
NORM:AL SALINE
TEST
DATE
Dec. 11
28
REACTIONS TO TEST DOSES DINITROCELOROBENZENE
Date of
Injection
Nov. 29-
30
Dec. 1
2
3—8
9-10
Dose
in ml.
0.3 X 1
0.15 X 1
0.3X1
0.15X1
0.3 X 1
Date of
Observation
Dec. 12
13
14
17
29
30
31
DNB in Alcohol
.
0.25% 0.1% 0.05%
+++ +++ —
++ ++ —
+ + —
— — —
+++ ++ ++++++ -
+++ + —
1%
++
++
+
—
++
++
+
224 Nov. 29 same as
223
same as
223
Dec. 11
28
Dec. 12
13
29
30
31
+++
+++
+++
+++
+++
+++
++
+++
++
++
+
—
+
-
—
++
++
+++
++
++
225 Nov. 29 same as
223
same as
223
Dec. 11
28
Dec. 12
13
14
18
29
30
31
+++
+++
+++
—
+++
+++
+++
++
++
—
—
++
++
+
—
-
—
—
+
—
-
++
++
+
—
++
++
+
226 Nov. 29 same as
223
same as
223
Dec. 11
28
Dec. 12
13
29
30
31
+++
+++
+++
+++
+++
++
+
++
++
++
+
-
-
-
-
+++
+++
++
++
+
227 Nov. 29 same as
223
same as
223
Dec. 11
28
Dec. 12
13
29
30
31
+++
+++
+++
+++
+++
++
++
+++
+++
++
+
—
+
+
-
++
++
++
++
+
refrigerator for varying periods. In the Tables V-A, V-B and V-C, the results of
some typical experiments are shown. It was found that one dose of cortisone,
administered one hour prior to the test, delays the reaction, and that the effect
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of 10 mg of cortisone per kg of body weight had apparently the same effect as
4 to 6 hours of exposure to cold in the refrigerator. The skin reaction caused
by croton oil was also delayed in these experiments. Some animals were killed
after the exposure to cold, and no measurable increase in the size or weight of
TABLE fl-A
Observations on cortisone treated guinea pigs sensitized to ,4-dinitrochlorobenzene (DNB)
Cortisone administered during entire sensitization period and discontinued prior to
test dose.
LR
174
DATE 01 DNB
SEaSITIZA-
Nov. 12
CORTISONE
TEST
DATE
Nov. 21
Dec. 10
REACTIONS TO TEST DOSES DINITROCRLOROBENZENE
Date of
Injection
Nov. 10—
21
Dose mg/kg.
Body
Weight
1.5 X 2
Date of
Observation
Nov. 22
23
24
Dec. 11
12
13
DNB in Alcohol
0.25% 0.1% 0.05%
++ — —
++ — —
++ - -
++ + —
++ + -
++ + -
DNB
in Oil
—
1%
—
—
-
+
+
+
175 Nov. 12 same as
174
same as
174
Nov. 21
Dec. 10
Nov. 22
23
24
Dec. 11
12
13
++
++
+
++
++
++
—
—
-
+
+
+
—
—
-
+
-
-
+
—
-
++
++
++
181 Nov. 12 same as
174
same as
174
Nov. 21
Dec. 10
Nov. 22
23
24
Dec. 11
12
13
+
+
+
++
++
++
—
—
—
+
+
+
—
—
—
—
-
-
+
+
—
++
++
+
183 Nov. 12 same as
174
same as
174
Nov. 21
Dec. 10
Nov. 22
23
24
Dec. 11
12
13
+
+
+
+++
+++
++
—
—
—
++
++
+
—
—
—
+
+
-
—
—
—
+++
+++
++
the adrenals was found. However, depletion of lipoid substance in the zona
fasciculata was noticed.
Passive transference of the hypersensitivity from cortisone-treated animals
was successful in the same degree as it was in the case of non-cortisone-treated
animals, and this was true whether the cortisone treatment was given during
the sensitization period (see Tables VT-A and VT-B) or administered for a short
time before the transference. One group of guinea pigs (see Table VI-A, No. A)
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showed very low capacity to react during the cortisone treatment, but in spite
of this the transference experiment was successful.
In the beginning of the experiments, the transference of the hypersensitivity
was difficult, in that the active constituent of the cellular exudate seemed to be
TABLE 11-B
Observations on saline treated (control) guinea pigs sen8itized to ,4-dinitroehiorobenzene
(DNB)
Saline administered during entire sensitization period and discontinued prior to test
dose.
NIMAI. DATE OP DNBSENSITIZA-
NOIliAL SALINE
TEST
DATE
REAcTIONS TO TEST DOSES DIrITIOCRLOROBRNZENE
Date ol
Observation
DNB in Alcohol DNBDate ot .Dose Ifl DII.
0.25% 0.1%
—
0.0$%
—
1%
182 Nov. 12 Nov. 10-
21
0.1 X 2 Nov. 21
Dec. 11
Nov. 22
23
24
Dec. 12
13
14
++
++
+
++
++
++
+
+
+
+
+
+
—
-
-
—
-
-
++
++
++
+
++
++
18 same as
182
same as
182
same as
182
Nov. 21
Dec. 11
Nov. 22
23
24
Dec. 12
13
14
+
+
+
++
+
+
—
—
-
+
+
-
—
—
-
—
—
-
++
+
+
++
++
+
190 same as
182
same as
182
same as
182
Nov. 21
Dec. 11
Nov. 22
23
24
Dec. 12
13
14
++
++
++
++
++
++
—
+
+
+
+
+
—
—
-
—
-
—
++
++
++
++
++
++
191 same as
182
same as
182
same as
182
Nov. 21
Dec. 11
Nov. 22
23
24
Dec. 12
13
14
++
++
++
+
++
++
+
+
+
+
+
+
+
—
-
+
—
-
++
++
++
++
++
++
destroyed easily. It was found later that prolonged centrifugation and too long an
interval (more than hour) between the washing out of the peritoneal cavity and
the injection into the recipient animal destroyed the ability of the exudate to transfer
the hypersensitivity. The success of subsequent experiments was found to be
dependent upon strict attention to the details of the technic.
Numerous experiments have been carried out in order to find out whether the
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systemic administration of cortisone affects the skin reactions caused by irri-
tants. Three different substances have been used. Cortisone-treated animals
showed delayed reactions to each irritant but differ with respect to site of action
TABLE Ill-A
Observation.! on guinea pigs sensitized to ,4-dinitrochtorobenzene (DNB) prior to adminis-
tration of cortisone
Cortisone administered in large doses (100mg/kg body weight) daily for 3 days before
test dose DNB.
ANIMAL DATE Op DNBSENSITIZA-
CORTISONE
TEST
DATE
REACTIONS TO TEST DOSES DINITROCELOROBENZENE
Date of
InjeCtion
Dose mg/kg
we g
Date of
Observation
.
m Alcohol
0.25% 0.1% 0.05%
++ ++ +
++ ++ +++ + -
++ + -
++ + -
++ ++ +
++ ++ +
DNB
lxi Oil
1%
+
++
++
-
-
++
++
125 Dec. 1 Dec. 27
28-29
100
50X2
Dec. 15
29
Jan. 11
Dec. 16
17
18
30
31
Jan. 12
13
130 same as
125
same as
125
same as
125
Dec. 15
29
Jan. 11
Dec. 16
17
18
30
31
Jan. 12
13
+++
++
++
++
++
++
++
++
-
+
++
++
+
+
-
—
++
+
++
++
-
—
++
++
154 same as
125
same as
125
same as
125
Dec. 15
29
Jan. 11
Dec. 16
17
18
30
31
Jan. 12
13
++
++
++
++
++
++
++
++
+
+
+
+
+
+
+
—
—
-
—
+
++
160 same as
125
same as
125
same as
125
Dcc 15
29
Jan. 11
Dec. 16
17
30
31
Jan. 12
13
+ +
++
++
++
++
++
+ +
+
+
-
++
+
+
—
—
—
++
+
+ +
++
-
-
+++
++
in the tissue. The results and the dosages of cortisone are given in Tables VU-A,
Vu-B, VIII-A and V.111-B. The experiments given in the tables are but a few
examples selected from a larger series of experiments.
Croton Oil Reaction.: About 2 to 3 hours after the application of croton oil,
the normal animals developed an erythema of the skin followed by swelling.
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These reactions progressed steadily, and the edema, in some cases, was so marked
that the whole area of reaction became yellowish-pale and hard. In other animals
the whole areas became hemorrhagic. Ten hours or more after the application,
sometimes after only 6 hours, necrosis developed in the skin. In the beginning,
the number of necrotic areas were few, but they became confluent so that the
entire surface soon became necrotic. About 8 to 10 days later the skin lesion
had healed with residual hyperkeratosis and with sparse growth of hair.
TABLE 111-B
Observations on guinea pigs sensitized to 2, 4-dinitrochlorobenzene (DNB) prior to administra-
tion of normal saline (controls)
ANIMAL
NIThSBEE
DATE OP DNB
SENSITIZA-
NORMAL SALINJ
TEST
DATE
REACTIONS TO TEST DOSES DINITROCRLOEOBENZENE
Date of
Injection Dose in ml.
Date of
Observation
DNB in Alcohol
—
0.25% 0.1% 0.05% 1%
140 Dec. 1 Dec. 27
28-29
1 )( 1
0.5X2
Dec. 15
29
Jan. 11
Dec. 16
17
18
30
31
Jan. 12
13
++
++
++
++
++
++
++
+
+
+
+
+
+
+
+
+
+
—
+
+
+
++
++
++
++
++
++
++
14 same as
140
same as
140
same as
140
Dec. 15
29
Jan. 11
Dec. 16
17
18
30
31
Jan. 12
13
+ +
++
++
++
++
++
++
+ +
++
+
++
+
++
+
+
+
+
+
+
+
-
+ +
++
++
++
++
++
++
155 same as
140
same as
140
same as
140
Dec. 15
29
Jan. 11
Dec. 16
17
18
30
31
Jan. 12
13
++
++
++
++
++
++
++
+
+
+
++
+
+
+
+
—
-
+
-
+
+
++
++
++
++
++
++
++
The erythema which was evoked in the cortisone-treated animals was less
intense but appeared about the same time as in the untreated animals. The
reaction in the cortisone-treated animals was, in most instances, also less edema-
tous, and in some animals no swelling whatsoever was observed. There was less
necrosis in the cutaneous reactions in the treated guinea pigs. In a few animals
necrosis was present despite the fact that there was no evidence of edema and
just a slight amount of erythema. Eight to 12 days following the test dose the
reaction sites healed and the skin in these areas appeared to be thinner and
more pliable than in those animals who did not receive cortisone.
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TABLE IV-A
Observations on cortisone treated guinea pigs sensitized to 2, 4-dinitrochlorbenzene (DNB)
Cortisone administered during entire sensitization period and continued throughout
observation period. Observations made frequently during first day after application of
test dose.
CORTISONE REACTIONS TO TEST DOSES DNB
IDATXOP
Dose TEST DATE ROI' DNB in Alcohol j DNB in OilTIZATION Date of mg/kg AND HOVR OBSERVATION
Injection Body 0.25 0.1 0.05 0.01 0.5 0.25Weight % 1%
350 April 9 April 9 10 X 2 April 18 April 18
10 10 X 2 9 a.m. — — — — — —
11 10 X 2 8 a.m. 10 a.m. — — — — — —
12 10 X 2 11 a.m. + — — — — —
13 10 X 2 1 p.m. + + — + — —
14 10 X 2 3 p.m. + + — + — —
15 10X2 5p.m. ++ + + ++ + -
16 10X2 8p.m. ++ + + ++ + +
17 10 X 2 April 19
18 10X2 8a.m. ++++ + ++ + +
19 10 X 2 April 20 ++ + — + — —
20 10 X 2 April 26
21 10X2 April27 ++++++ + ++++ +
351 Same
as
350
Same
as
350
Same
as
350
April 18
8 a.m.
April26
April 18
9 a.m.
10 a.m.
11a.m.
1p.m.
3p.m.
5p.m.
8p.m.
April 19
8a.m.
April20
April 27
+
+
+
++
++
++
+
++
+
+
+
+
++
—
-
-
-
+
—
-
-
-
—
+
+
+
+
—
+
—
-
+
+
+
352 Same
as
350
Same
as
350
Same
as
350
April 18
8 a.m.
April26
April 18
9a.m.
10 a.m.
11a.m.
lp.m.
3p.m.
5p.m.
8p.m.
April 19
8a.m.
April20
April 27
+
+
+
+
+
++
++
++
+
+
+
+
++
+
++
-
+
+
+
+
-
-
-
-
—
+
++
++
+
—
-
-
-
+
Cantharidin Reaction: About 3—4 hours after application of cantharidin, a
slight erythema appeared in normal animals. At about the same time small
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TABLE IV-B
Observations in saline treated guinea pigs sensitized to ,4-dinitrochlorbenzene (DNB)
Saline administered during entire sensitization period and continued throughout ob-
servation period. Observations made frequently during first day after application of test
doses. Control animals.
fragile blisters were found in some animals. These blisters were observed on only
the abdominal skin, and not on that of the back. Sections of these vesicular
ANIMAL
NOMBES
DATE OF
ONE SENSI-
TIZATION
NORMAL SAlINE
353 April 9
REACTIONS TO TEST DOSES DNB
Date of Dose
TEST DATE
AND BOUE
E
OBSERVATION
DNB in Alcohol DNB in Oil
Injection in ml. 0.25
%
0.1
%
0.05 0.01% -- 0 0.5% 0.25%
April 9 0.1 X 2
10 0.1 X 2
April 18 April 18
9 a.m. — — — — — —
11 0.1 X 2
12 0.1 X 2
13 0.1 X 2
8 a.m. 10 a.m.
11 a.m.
1 p.m.
—
+
++
—
+
++
—
—
+
—
—
+
—
—
+
—
—
—
14 0.1 X 2 3 p.m. ++ ++ + + + +
15 0.1 X 2 5 p.m. ++ ++ + ++ + +
16 0.1 X 2 8 p.m. ++ ++ + ++ + +
17 0.1 X 2 April 19
18 0.1 X 2 8 a.m. ++ ++ + ++ ++ +
190.1X2 April20++++- +++++
2C 0.1 X 2 April 26
21 April27 ++ + + ++++ +
354 Same
as
353
Same
as
353
Same
as
353
April 18
8 a.m.
April 26
April 18
9 a.m.
10 a.m.
11a.m.
1p.m.
3p.m.
5p.m.
8p.m.
April 19
8a.m.
April20
April 27
+
+ + — — + — —
++++ + - + + —
++++ + - + + +
++++ + - ++++ +
++++ + - ++++ +
++++ + - ++++ +
++++ + - ++++ +
++ ++ + — ++ + +
355 Same
as
353
Same
as
353
Same
as
353
April 18
8 a.m.
April 26
April 18
9 a.m.
10 a.m.
11a.m.
1p.m.
3p.m.
5p.m.
8p.m.
April 19
8a.m.
April20
April 27
++ +
++++ — — + — —
++++ + - ++++ +
++++ + - ++++ +
++++ + - ++++ +
++++ + - ++++ +
++++ + - + + +
++ ++ + — + + +
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reactions were prepared by histologic examination. As compared with the
reaction to croton oil, the edema appeared late, and the necrosis of the skin was
TABLE V-A
Observations on cortisone treated guinea pigs sensitized to 2,4-dinitrochlorbenzene (DNB)
Cortisone administered in one dose and observations made frequently during first day
after application of test dose.
less pronounced. About 7 days after application of cantharidin the skin lesion
was healed. The skin was a little thicker than normal, and the area of application
appeared hairless. In cortisone-treated animals the erythema was less pro-
ANI-
MAL
NUM-
BESS
DATE OR
DNR
SENSITI-
ZATION
CORTISONE
DoseDate and mg/Kg
Hour of BodyInjection Weight
April 20
8 a.m. 2.5
20 April 9
REACTIONS TO TEST DOSES OHS
TEST DATE
AND HOUR
April 18
April 20
9 am.
DATE AND
HOUR OF
OBSERVA-
TION
REAC-
TIONS
TO
CROTON
OIL0.25
%
DNB in
0.1
%
Alcohol DNB in
0.05 0.01 ., 0.5% % 1/5 %
Oil
0.25
%
Aprill9++20++++ ++++++++++
April 20
10a.m. — — — — — —
11a.m. + + — — — —
1p.m. + + + + — —4p.m.+++ + + - +9p.m.+++ +++ + ++
April 21
9a.m. ++++ - ++ + + +++
April22++++ - ++ + + +++
25 April 9
April 20
8 a.m. 5
April 18
April 20
9 a.m.
April 19 ++
20++
April 20
10 am.
11 a.m.
1p.m. +
4p.m. +
9p.m. ++
April 21
9a.m. ++
April22++
+
+
-
-
-
+
-
—
+
-
-
-
-
-
—
-
-
-
-
-
-
++
++
+
+
+
+
+
+
+
-
+
+
+
-
+
+
-
-
-
-
-
++
++
++
++
+++
29 April 9
April 20
8 a.m. 10
April 18
April 20
9 a.m.
April 19 ++
20++
April 20
10 a.m.
11 a.m.
1p.m. +
4p.m. +
9p.m. +
April 21
9a.m. ++
April 22 ++
+
+
+
+
-
-
+
+
+
-
-
—
-
——————
-
-
-
++
++
++
+
+
+
+
+
-
-
+
+
+
-
-
+
++
+++
+++
+++
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TABLE V-B
Observation in cold treated guinea pigs sensitized to ,4-dinitrochlorbenzene (DNB)
Test dose was applied immediately before placing in refrigerator. Observation of the
reaction make frequently during first day after application of test dose.
REACTIONS TO TEST DOSES DNB
nounced. The blisters which appeared early during the cantharidin reaction were
also found in the cortisone-treated animals; but, the skin necrosis in these
animals was less noticeable.
Coichicine Reaction: The papule, which was immediately formed by the in-
jection fluid, disappeared in about one hour. No skin reaction was observed
ANIMAL
NVMRER
DATE OP
DNB
SENSITIZA-
TION
DATE ANDTEST DATE HOUR OFAND HOUR OBSERVATION
16 April
DATE ANT)
TIME FOR
COLD EX-
P0 SURE
April 20
1 hour
DNB in Alcohol DNE in Oil REACTIONSH) CROTON
OIL
April 18
April 20
9 a.m.
0.25
%
0.1
%
0.05
%
0.01
% 1/S
0.5
%
0.25
%
April19 +++ +20++++ + + ++++
April 20
10a.m. — — — — — —
11 a.m. — — — — — —
1p.m. + — — — — —
4p.m. +++ — — — +
9p.m. ++++ + + + +
April 21
9a.m. ++++ + + ++
April 22 ++ ++ + - +++
18 April 9
April 20
4 hours
April 18
April 20
9 a.m.
April 19
20
April 20
10 a.m.
11 a.m.
1p.m.
4p.m.
9p.m.
April 21
9a.m.
April22
++ ++
++ +
+
++ +
+++
++ +
+++
+
-
—
-
-
-
+
++
+
++
+
+
+
+
+
+
+
+
-
+
+
—
—
+
+
++
++
+++
370 April 9
April 20
6 hours
April 18
April 20
9 a.m.
April 19
20
April 20
10 a.m.
11 a.m.
1p.m.
4p.m.
9p.m.
April 21
9a.m.
April22
++ ++
++++
+
+
+ +
+ +
++ +
++ +
+
-
-
+
+
-
—
-
-
-
-
+
+
+
++
++
+
+
+
-
+
+
+
+
-
-
+
+
-
—
—
—
++
+++
++++
++++
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until 8—10 hours later. At that time a slight erythema and edema were noticed.
Twelve to 24 hours after the injection, a distinct papule was observed, and it
disappeared after about 72 hours. In some animals, an erythema and edema
were observed, surrounding the above-mentioned papules, for several days after
the injections. In cortisone-treated animals the coichicine papule was less pro-
nounced, but the difference in this respect was hardly significant.
TABLE V-C
Observations on non-treated (control) guinea pigs sensitized to 2, 4-dinitrochlorbenzene
Observations of reactions made frequently during first day after application of test
dose.
REACTIONS TO TEST DOSES DNB
The following is a brief description of the histologic characteristics of the above-
mentioned reactions.
Croton Oil Reaction: The histologic picture of the skin reaction in normal animals, 4-6
hours after the application of croton oil, was that of dilatation of the small blood vessels
in the corium and the presence of a few leukocytes. Slight edema was observed and the
epidermis was about normal in appearance. Twenty-four to 48 hours after the application
of croton oil, damage of the epidermis was accompanied by an extensive leukocytic infiltra-
tion. The leukocytes were concentrated in the upper region of the corium. A large number
of erythrocytes were found in this cellular infiltrate. Around a few capillaries some eosino-
ANI1AL
NUMBER
DATE 07 DNB
SENSITIZATION
TEST DATE AND DATE AND HOUR
HOUR OF OBSERVATION
19 April 9
DNB in Alcohol DNB in Oil
0.25
%
April 18
April 20
9 a.m.
+
+
+
+
0.1
%
++
++
+
++
++
++
++
+
+
++
++
April 19
20
April 20
10 a.m.
11 a.m.
1 p.m.
4 p.m.
9 p.m.
April 21
9 a.m.
April 22
0.05 0.01 0.5 0.2501 01 1/00 0 0 /0
+
+
+ +
+
REACTIONS
FO cROTON
OIL
+
+
++
++
+++
++++
+
+
+
+
+
+
+
+
++++ +
++ + -
376 April 9 April 18 April 19 ++ ++ — — + + +
20 ++ + + - ++ + -
April 20 April 20
9 a.m. 10 am. —
11a.m. + - - - + — - +
1p.m. + + + - + + - +
4p.m. ++ + + + ++++ + +++
9p.m. + - + +++
April 21
9a.m. ++++ + - ++ + + +++
April22 ++ + + - ++ + + +++
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TABLE Vu-A
Skin reaction,s after application of croton oil, canthardin, and coichicine in
cortisone treated guinea pigs
ANIMAL
NUMBER
229
DATE
Jan. 22
23
24
25
CORTISONE OBSERVATIONS OF REACTIONS TO IRRITANTS
HIncin
9 a.nt.
9 a.m.
4p.m.
9a.m.
4p.m.
Doseig/g
Weight
14
14
14
14
14
Hour of
Appli-
cation
4p.m.
Hour of
Observa-
tion
4 p.m.
Croton Oil
++
(biopsy)
Cantharidin
++
(biopsy)
Colcbicine
15 X 12 mm
(biopsy)
35 Jan. 22
23
24
25
26
27
same as
229
same as
229
4p.m.
4p.m.
4 p.m.
4 p.m.
++
++
++
++
++
++
l3Xl2mm
slight redness
slight redness
41 Jan. 22
23
24
25
26
27
same as
229
same as
229
4p.m.
4p.m.
4 p.m.
4 p.m.
++
++
+
+
+
+
12X 8mm
slight redness
slight redness
45 Jan. 22
23
24
25
26
27
same as
229
same as
229
4p.m.
4p.m.
4 p.m.
4 p.m.
++
+++
+++
++
+++
+++
4 X 6 mm
slight redness
slight redness
30 Jan. 22
23
24
25
26
27
same as
229
same as
229
4p.m.
4p.m.
4p.m.
4p.m.
++
+++
+++
++
++
++
l2Xl2mm
6X 5mm
6X 5mm
33 Jan. 22
23
24
25
26
27
same as
229
same as
229
4p.m.
4p.m.
4p.m.
4p.m.
++
+++
+++
++
+
+
l2XlOmm
6X 6mm
5X 5mm
TABLE Vu-B
Skin reactions to irritants in untreated guinea pigs (controls)
ANIMAL
NUMBER
163
DATE
NOR1AL SALINE OBSERVATIONS OP REACTIOlS TO IRRITANTS
DOS 10
Hour of
Applica-
Hour of
ObServa- Croton Oil Cantharidin Coichicine
Jan. 22
23—24
24
25
9a.m.
9a.m.
4p.m.
0.4
0.4
0.4
4p.m.
4p.m. +++
(biopsy)
++
(biopsy)
lOXlOmm
55 Jan. 22
23—24
24
25
26
27
same as
163
same as
163
4p.m.
4p.m.
4p.m.
4p.m.
++
++
++
++
++
++
l8Xl2mm
lOX 8mm
9X 8mm
25 Jan. 22
23—24
24
25
26
27
same as
163
same as
163
4p.m.
4p.m.
4p.m.
4p.m.
++
+++
+++
+++
+++
+++
2OXl3mm
12X 8mm
176 Jan. 22
23—24
24
25
26
27
same as
163
same as
163
4p.m.
4p.m.
4p.m.
4p.m.
++
++++
++++
++
+++
+++
l8XlOmm
12X 8mm
8X 8mm
230 Jan.22
23—24
24
25
26
27
9a.m.
9 a.m.
4 p.m.
0.4
0.4
0.4
4p.m.
4 p.m.
4p.m.
4 p.m.
++
+++
++++
++
+++
+++
12 x 12 mm
lOX 5mm
slight redness
40 Jan. 22
23—24
24
25
26
27
same as
163
same as
163
4p.m.
4p.m.
4p.m.
4 p.m.
++
+++
+++
+++
+++
+++
lix 10mm
lOX 10mm
slight redness
161 Jan. 22
23—24
24
2.5
26
27
same as
163
same as
163
4p.m.
4 p.m.
4 p.m.
4 p.m.
++
+++
+++
++
+++
+++
12 X 12 mm
slight redness
slight redness
25
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philic leukocytes were observed. The capillaries were dilated and many of them were
plugged with red blood cells. Eleven days after application the epidermis was acanthotic,
the capillaries were slightly dilated and an inappreciable number of leukocytes were found
in the upper part of corium. In cortisone-treated animals an identical but less pronounced
tissue reaction was observed. (Fig. I-a, I-b).
Cantharidin Reaction: Four to 6 hours after cantharidin was applied to normal animals,
a dilatation of the capillaries in the corium was seen. Intradermal blisters were seldom
observed. The cellular infiltration was not pronounced. Twenty-four to 48 hours after the
application of cantharidin, intraepidermal and subepidermal blisters were present. The
leukocyte infiltration was not as pronounced as that resulting from the croton oil applica-
tion. The capillaries were dilated but the perivascular infiltration was slight. The tissue
TABLE VIII-A
Skin reaction after application of croton oil, cat haridin, and coichicine in
cortisone treated guinea pigs
A1MAL
NUMBER DATR
CORTISONE OBSRRVATIONS OF REACTIONS 10 IUITANTS
H f
Injection
Dose mg/ Date of Date of c ctañn Co1cmne
264 Jan. 8—12
13—14
15—20
9 a.m.
4p.m.
9 a.m.
9 a.m.
4 p.m.
6
6
12
6
6
Jan. 18 Jan. 19
20
21
++
++
+
++
++
+
20 X 10 mm
15 X 13 mm
l5Xllmni
267 same as
264
same as
264
same as
264
Jan. 18 Jan. 19
20
21
++
+
+
++
+
+
20 X 10 mm
No distinct papule
No distinct papule
266 same as
264
same as
264
same as
264
Jan. 18 Jan. 19
20
21
+
++
+
+
+
+
268 same as
264
same as
264
same as
264
Jan. 18 Jan. 19
20
21
+
++
+
+
++
+
15 X 10 mm
No distinct papule
No distinct papule
reaction in the cortisone-treated guinea pigs was of the same character but less intense
than that observed in the normal animals. However, the epidermal lesion seemed to be the
same in treated and untreated animals. (Fig. TI-a, IT-b).
Coichicine Reaction: The epidermis was hyperplastic. The complete development of the
hyperplasia required about 48 hours. Relatively large numbers of mitotic figures were found
in the epidermis. Cells which are identical in appearance with "podophyllin cells" (King
(19)) were observed in the epidermis. The subepidermal capillaries were dilated and the
endothelial cells were swollen. In the upper region of the skin a few leukocytes were found,
but in the subcutis the inflammatory reaction was intense, exhibiting edema, lymphocytes,
plasma cells and eosinophilic leukocytes. In cortisone-treated animals the inflammatory
reaction was slight, but the hyperplasia in the epidermis seemed of the same degree as that
observed in untreated animals. (Fig. Ill-a, 111-b).
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Local Administration of Cortisone: Intracutaneous injection of cortisone pro-
duces, after about 15 minutes to hour, a relatively strong inflammatory reaction.
This remains for about 24 hours and becomes more pronounced if repeated in-
jections are made in the same place. Even the suspending medium alone may
cause irritation although this is of insignificant proportions. The same effect was
described by Goldman (20) following local treatment of various human derma-
toses.
TABLE '/111-B
Skin reactions to irritants in untreated guinea pigs (controls)
ANIMAL
NUMBER
269
DATE
Jan. 8-12
13—14
15—20
NORMAL SALINE OBSERVATIONS OP REACTIONS TO IRRITANTS
Injection
9 a.m.
4p.m.
9a.m.
9a.m.
4p.m.
DOSE 10 ml.
0.15
0.15
0.3
0.15
0.15
Date of
Applica-
Jan. 18
DatE of
Observa- Croton Oil
I
Jan. 19 +++
20++++
21++++
C
tharidin
++
++
+++
Colrhicine
12 >< 10mm
12 >< 10mm
13X 9mm
272 same as
269
same as
269
same as
269
Jan. 18 Jan. 19
20
21
+
++
+++
++
+++
+++
30 1< 11 mm
23 x 12 mm
28X12mm
271 same as
269
same as
269
same as
269
Jan. 18 Jan. 19
20
21
++
++
++
++
++
1-+
15 X 10 mm
15X 10mm
12>< 10mm
273 same as
269
same as
269
same as
269
Jan. 18 Jan. 19
20
21
++
+++
+++
++
+++
+++
20 x 11 mm
10 1<10 mm
lix 10mm
270 same as
269
same as
269
same as
269
Jan. 18 Jan. 19 ++
20 +++
21++++
++
++
++
12 x 10 mm
10 x 10 mm
131< 8mm
In repeated experiments, 0.1 mg of cortisone was injected intracutaneously,
and after varying periods of time croton oil or DNB was applied upon the skin.
It was not possible to find any microscopic or macroscopic difference between the
cortisone-injected areas and the control areas after croton oil or DNB was applied.
In 3 animals in which cortisone was injected 2 hours before the application of
croton oil, a clearly diminished reaction was noticed, but when the experiment
was repeated, this could not be reproduced.
In the rabbits in which cortisone was injected into the arteria femornlis, no
decrease in the reaction to the primary irritants was found.
Prevention of Sensitization: It was not possible to prevent sensitization with
DNB by injecting large or small doses of cortisone, systemically. Even if corti-
¶ 
28 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
sone was administered two days prior to the sensitization dose and during the
entire sensitization period, sensitization would occur. This is shown in the
Tables I-A and IT-A. Sensitization also occurred when cortisone was adminis-
tered either intracutaneously or epicutaneously. The guinea pigs which were
exposed to cold for long periods could also be sensitized with DNB.
FIG. I-a. Skin reaction in cortisone-treated guinea pig 24 hours after application of
croton oil. 14 mg cortisone per kg body weight administered i.m. 5 days prior to applica-
tion of croton oil. )< 160
DISCUSSION
Technic of Sensitization and Testing: In order to obtain the highest percentage
of sensitized animals, it was found suitable to use a 2 per cent solution of DNB
in alcohol or a 30 per cent solution of DNB in acetone as the sensitization solu-
tions. With the technic described more than 90 per cent of the animals became
sensitized. After a number of experiments, with various solutions and various
doses, it could be shown that DNB in alcohol or olive oil gave the most reliable
test results. When DNB in acetone was used in testing, the results proved very
unreliable, since a given concentration when applied upon two different but
corresponding skin surfaces of the same animal might evoke entirely different
r.eir (1
-.
t
ENDOCRINE ASPECTS OF SKIN SENSITIZATION 29
reactions. This difference which was never found when alcohol or oily solutions
were used, may be due to the rapid evaporation of acetone and to inconstancy
of cutaneous absorption and penetration. The doses employed were chosen on
the basis of a large number of control experiments in which it was found that of
60 non-sensitized normal animals, 58 reacted to a 0.25 per cent DNB solution
in alcohol, 3 reacted to a 0.1 per cent solution, none to a 0.05 or 0.01 per cent
Fin. I-b. Skin reaction in non-treated guinea pig 24 hours after application of croton
oil. X 160
solution in alcohol. Two of the 60 animals gave positive reactions to 1 per cent
DNB in oil and none to an 0.5 and 0.25 per cent in oil. In view of these results
the guinea pigs which gave a positive reaction to 0.1 per cent DNB in alcohol
and 1 per cent DNB in oil have been considered as hypersensitive to DNB. In
a 0.25 per cent solution in alcohol, DNB has been found to be a primary irritant.
A more detailed discussion of the quantitative aspects of testing with simple
chemicals is outside of the scope of this paper. The technics which have been
used in these experiments have been found suitable for testing on a large scale
and satisfactory quantitative results have been obtained.
Systemic Cortisone Treatment: The skin reactions to DNB and croton oil were
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found to be definitely diminished by cortisone. The doses required for this
effect seem to be relatively high. This has also been observed by Derbers et al.
(10) with respect to tuberculin reactions. Decreased skin reactions to the above-
mentioned substances were also observed microscopically. It is not possible to
determine the specific effect of cortisone upon the sensitization mechanism be-
cause there is no method for determination of such antibodies. The successful
passive transfer of hypersensitivity in these experiments suggests, however,
FIG. TI-a. Skin reaction in cortisone-treated guinea pig 24 hours after application of
cantharidin. 14 mg cortisone per kg body weight administered i.m. 5 days prior to applica-
tion of cantharidin. )< 160
that such specific effect, if present, is quite insignificant. The conclusion which
may be drawn from these results is that the effect of cortisone upon hypersen-
sitivity reactions is, in the main, of a peripheral character, i.e. a decrease in the
ability of the skin to react to an applied antigen.
The results -of these experiments indicate that cortisone protects the skin
against irritants which affect the vascular apparatus more effectively than against
irritants which affect the epidermis. Croton oil is a typical vascular damaging
substance and cortisone inhibits this action very effectively when it is systemically
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administered. Cantharidin attacks and damages the epidermis primarily. Epi-
dermal damage cannot be controlled by cortisone to the same extent as can the
vascular changes due to croton oil. Colchicine produces a pronounced inflamma-
tory reaction with marked tissue changes in the corium as well as in the subcutis.
At the same time a hyperplasia of the epidermis occurs. The inflammatory reac-
tion in dermis and subcutis is decreased by the cortisone while the epidermal
hyperplasia is insignificantly or not at all affected by the cortisone.
FIG. TI-b. Skin reaction in non-treated guinea pig 24 hours after application of can-
tharidin. X 160
It was difficult to determine the concentrations of croton oil and cantharidin
that gave approximately the same intensity of reactions. After a large number
of experiments it was found that the reactions produced by undiluted croton
oil corresponded approximately to those produced by a 4.5 per cent solution of
cantharidin. After the application of these concentrations of croton oil and can-
tharidin as well as of 1 per cent DNB in oil, the skin reaction occurred after the
same interval of time. The finding that the administration of cortisone as well
as exposure to cold, delay the DNB reaction, is most probably related to the
vascular effect of the cortisone and the adrenal cortical hormone (in intact
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animals) respectively. The increase in available adrenal cortex hormone induced
by stress corresponds closely to cortisone administration. The first reaction that
was noted in the skin following the test dose of DNB was an erythema. Corti-
sone and cold exposure delayed this erythema but did not affect the epithelial
changes (spongiosis, vesiculation, etc.) which occurs later in this type of eczema-
tous reaction. Exposure to cold also has a local effect upon the skin, and it is
therefore possible that this might have played a role in the cold experiments.
FIG. ITT-a. Skin reaction in cortisone-treated guinea pig 24 hours after i.e. injection
of coichicine. 14 mg. cortisone per kg body weight administered i.m. 5days prior to appli-
cation of coichicine. X 650
The results of the effect of different kinds of stress upon skin reactions of the
DNB hypersensitivity type will be reported at a later date.
Local Cortisone Treatment: It is rather surprising that local cortisone treat-
ment was found to have no effect upon skin reactions of the irritant or DNB
hypersensitivity type. It was possible to demonstrate cortisone crystals in frozen
sections of skin after intradermal injection of an aqueous suspension of cortisone.
The site was extirpated 4 or 30 minutes following injection, and the fresh skin
sample was frozen onto the tissue holder of a special freezing microtome kept at
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constant temperature of — 20° 0. The sections were placed, while still frozen, on
a cooled glass slide, They were then examined under polarized light for the pres-
ence of hirefringent crystals. Large amounts of crystals were found after corti-
sone injection, while control sections contained no similar birefringent elements.
The intra-arterial injection of cortisone did not diminish the effect of irritants
either. A possible explanation for this is that the cortisone quickly passes through
the local vascular bed and into the general vascular system before it has time
FIG. 111-b. Skin reaction in non-treated guinea pig 24 hours after i.e. injection of col-
chicine. X 650
to stimulate any local effect. It has been shown by Taubenhaus (21) that corti-
sone has a local effect upon inflammatory reactions if cortisone is injected sub-
cutaneously together with turpentine. In ophthalmology it has been demon-
strated that cortisone does have a definite local effect on eye inflammations
whether it is used as eye drops or injected into the eye. Therefore, it seems that
it is unnecessary to give cortisone systemically in order to get an effect. On the
other hand, the results of local treatment with cortisone in different types of
skin diseases have been negative (Goldman) (20) which seems to agree with the
results presented in this paper. In spite of the above-mentioned experiments, it
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seems that cortisone must he given systemically in order to give relief in skin
reactions produced by chemicals applied epicutaneously. Cortisone has an
extremely complex function and the effect upon the capillary system which has
been discussed in this work is perhaps only one of the explanations of the in-
hibitory effect of the cortisone upon skin reactions.
SUMMARY
1. Systemically administered cortisone decreases the skin reactions caused
by primary irritating substances such as croton oil and also, but to a lesser
degree, by cantharidin and colchicine.
2. Systemically administered cortisone decreases the hypersensitivity reac-
tion to 2, 4—dinitrochlorbenzcne. Successful transference of hypersensitivity via
cellular peritoneal exudate was possible from cortisone-treated guinea pigs to
normal guinea pigs even though the skin reactions in cortisone-treated guinea
pigs were considerably diminished.
3. The appearance of the skin reactions to 2, 4-dinitrochlorbenzene as well as
to croton oil was delayed during cortisone treatment. Such delayed reactions
were also found during exposure to low temperatures (cold stress).
4. Local intracutaneous injections or percutaneous applications of cortisone
do not decrease the skin reactions of the DNB hypersensitivity type or the reac-
tions caused by primary irritating substances.
5. Neither systemic nor local treatment of guinea pigs with cortisone could
prevent sensitization with 2, 4-dinitrochlorbenzene, nor could prolonged cold
treatment prevent such sensitization.
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